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Executive Summary

Mission Broadband, Inc. is pleased to prowtue City ofEllsworth, Maine(City) with aMunicipal
BroadbandRoadnap (Plan)as it relates to the Cilys desi r e f-wide roBust@mdmmu n i t
affordable broadband network.

Like many communities in America, the City &llsworth is feeling the effects of gaps in
broadband service within the community. Although therenaultiple InternetService Providers
(ISPs) offering broadband services within thHglsworth community, data gathered shows that
nationally recognized problems such as insufficient access for remote warlegstudents
insufficient access for telehealth serviaesimal investment by existing providefordability
and the Digital Divide areeal and present issuestire City These real and present issues around
broadband accessibility amtbsthave been exacerbated by the COMI® pandemicwhich has
resulted in a flurry of federal activity and money being directed towards broadband lattyessi
problems throughout the natioDevelopng a strateg for expanding reliable and affordable
broadband service is extremely important for the future of the City.

Through an iterative process of collaborating with the Giygnanagementeam the Ci t y 6 s
Broadband Committedausinesseghe publicsectorand other stakeholdemata gathering tasks
were conductedhich have helpeduide the development of tHidan Other aspects overviewed

in this Plan ar e insumortngtneaxploraiion ¢f & municipaltbeadeasd
project aswell as thepotentialusage and application of a broadband network.

Many factors need to be considered in developing an strategidoroadbanglan to include
ownership models, capital expenses, operational expenses, financial feasibility, eakieusdes,
variations in end user costs, outside plant facilities, rightsay (ROW), central office(CO)
facilities, electronics,supply chainmanagementgtc. Independent of ownership models, a
determination ofong-termsuccess wilbe the utilizatiorof the networkas well as pplications
suppored on the networkand how those applications and services hefgteice the community
andshapeEllsworttd s  f.ut ur e

Over the passeveal months the City of Ellsworth and Mission Broadband have worked
collaboratively to gather data from the public and key stakehotaensectedo this issueThis
work has shed light on five areas that are considered to be impactedkbgf ubiquitous
broadband access. These five areassfellows

1 Economic Development

1 Healthcare

1 Public Safety

1 Education

1 Government/Environment/Transportation

This Plan sumnrézes the concerns and perceived benefitthe impact of broadband on these
areas of society. The Plan also addresses perceived risks of doing nothing and letting market forces
dictate the broadband landscape in the City of Ellsworth. One of the piissags that will need

to be resolved in this process is¢éachconsensus on the issue of digital equltyere are variable

costs associated with providing service to subsaitbepending on where they are located in the
community and the cost of attaeh the subscribé premise to the networkisted below are
recurring themes which have arisen during this process ankligity relevant to thegreater

citywide broadbandiscussion
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How would the City benefit frombiquitous highspeed broadband seres?
Whatimpacts would th€ity experience byot improving broadbanservices?

How does the Cityaddressthe affordability issuefor consumerssurrounding any
broadband solution?

1 How does the City dEllsworth addresthe digital equity issuesnsuringhat citizens have
access to robust broadband regardless of their location withicothenunity and/or
regardless of theincome level andinancial abilitie®

= =

The strategi®an outlined below is an overview of the current state of broadband in the City of
Ellsworth The Plan also outlines the current efforts to understand the residentiddusimess
needs of a robust broadband netwémkaddition thePlan will identify municipal network models,
risks,and next steps for the City &llsworthto considerThis current document will need to be
updated as the City dEllsworth continues withits broadband vision andxploration of the
feasibility of deploymenof a municipal broadband network.

Note on clarification of termsfor the purpose of this Plan

As you read the report it is importhbhandwidtho unde
speeds associated to t hi.sA GlossawislocatedlinAppendixs ed t e
C but for the sake of clarification the following reference will be beneficial.

The term fibroadband has been universally adopted to replace the defimterned and
fbandwidtid, so when the term broadband is useduysts is referring to access to the Internet or
World Wide Web (WWW).

When broadband speeflsandwidth)are stated, they are referred to as downloadupiahd, as
well as asynchronous and synchrondudownload speed is the transfer of data from the istern
to a device, such as a computer or rauder upload speed is the transfer of data from a device,
such as a computer or royter the internet.

Asynchronous is defined when your download and upload speeds are being delivered at different
bandwidtls such as 23viegabits per second (Mbpg3)Mbps Often the Mbps is left off and is
simply referred to as 25/3ynchronous is defined when the download and upload speeds are being
delivered at the same bandwidth such as 25/25.

The Federal Communications Consrion FCC) defines adequate broadband as a download
speed 625Mbpsand an upload speed of Jlgsor 25/3

Expertsand usertntechnologghave | ong argued that the FCC6s &
aresimply too low.Recent grant and funding opportunities at both the Federal and State levels
indicate higher speed requirements for communities or service providers whsengitant dollars

to build out networks.

Mission Broadband supports the requirement for higher biaitlalsvttan the FCC standard for
todaydés uses and to provi si onFoftlerpurmse ofaHisi ab | e
documentwhen broadband is referenced, the stakeholder community interviewed defines their
use of necessahigh-speediroadbad as 100 Mbps/108Ibps and robust broadband as 1 Gigabit

per second (Gbps)Gbps.
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Current State of Broadband in Ellsworth

There are multiple ISPs providing services in iy of Ellsworth utilizing a variety of
technologies to deliver servigecluding copper cable, coaxial cablegll phone hot spofjber

optic cable fixed wireless,and satellite This information is derived using existing federal and

state broadband mapping tools, provider websitesywide kroadbandurveytaken byresidents
andbusinesss andthec onsul t ant 6 s k n o wlTeedR€€ natohabrdadband | pr o
mapalsoidentifies multiple providers available throughout @ity .

Broadband service i s av apaftielrly & itsicommErtidl distiicisr t h 6 s
such as downtown/Main Street, High Street, Myrick Street, and the Downeast HigWiajay

roads such as the Bangor Road/Oak Street/State Street (Route 1A), the Surry Road (Route 172),
and the Bucksport Road (Routg have fiber running down therflowever, not all residential
customers have access to fiber along these corridors, though they do have access to broadband
through providers such as Spectrdtmis important to note that while these areas of Ellsworth
seemto have either fiber or broadband service, there still is not 100% coverage within these
locations. Additionally, subscribers who only have Spectrum for an option will have maximum
upload speeds of 35Mbps until Spectrum upgrades their Hybrid Fiber 66&) fetwork in

Ellsworth to provide more capacityhe estimated number of premises that have access to
broadband service is 2,800

The City of Ellsworth has a franchise agreement in place with Spectrum that expired in 2013.
Spectrum is required to buitsit when density reaches 18 yeaund homes per mile on a public
right-of-way. In June of 2021, Spectrum notified the City of Ellsworth that it was planning to
expand its network with fibeio-the-home capabilities to serve roughly 130 homes on the
following roads: Nicolin Rd., Harmony Way, Herbs Way and Upper Boggy Brook Rd. The City
of Ellsworth is in the process of contacting Spectrum to understand the status of this expansion.

Broadband service is not as readily available in the northern sectiolisabih, off of the
Mariaville Road (Route 180), North Street (Route 179), Nicolin Rpaddingstatusof Spectrum
expansion outlined above)and Winkumpaugh/Happytown roads. Generally, the areas
surroundi ng t hd.e.GiednyakeBramslaljale rand Gaakaend akd€) do not have
broadband services. The City estimates that approximately 1,200 premises could be served by
expanded broadband infrastructure in these areas.

The City of Ellsworth has received emails from residents living insand@ere internet service

providers do not offer service that indicate these residents would be interested in subscribing to
broadband and that they support .Oneemati®fraomuni t y
a resident living in the western piort of Ellsworth and the other is from a resident living in the

northern portion of Ell swort h, b oThé City also ar e a s
received |l etters of i nterest to be on the Ci
resideits and business ownelhese | etters demonstrate suppor

expand broadband

The Ellsworth Business Development Corporation (EBDC) represents the largest business sectors

t hat make wup the Ci t Vhis&dad Had thekl wiscussidn® with €ity o n 0 my
representatives on how to best move forward with broadband expansion in thEh€igoard

previously helped the City acquire a grant in order to establish a-rthleeopen network

Mission Broadband, In@ 2022 City of Ellsworth Municipal Broadband Roadmap Page4 | 59



broadband line through a portionoftBd t yds ur ban core and they c:¢
assist the City with closing broadband connectivity gaps. The City Council also provided a
directive to City staff to create a Broadband Committee, with two councilors serving on the
committee (bothcouncilors live in areas where broadband connections are limited), further
emphasizing that community support in expanding broadband continues to build in the City

In 2021, the City engaged in conversations with three ISPs serving Ellsworth: Speatiom, U
River Telephone, and GWThese conversations lead to the understanding that Specrum i
planning on expanding broadband in the area of the Nicolin Road, closest to Green Lake, and that
Union River Telephone has future plans to expand further ingw&ith down routes 180 and

179. At the time of these conversations both Spectrum and Union River Telephone were planning
to build fiberto-the-premise networkslt is important to note that these plans are based off of
conversations with providers and thaoncrete details were not provided during these
conversations.

There is a general industggreementhat FCC mapping datés challengedn its accuracy
however it does provide one source of data for review and compafi$enew Conned¥laine
mapping tool, still under refinement and updating, also indicates multiple ISPs providing service
to all areas of the cityBoththe FCC and Connect Maimiata sources indicatehigh percentage

of structura in the city ofEllsworth haveaccess to at least 25Mbps / 3 Mbpsalysis of the

Ci t sprbey responses finds that Spectrum and Consolidated Communications have the majority
of the residential subscribers Eilsworth at nearly 91%. Still, the survey responsesnecdotal
emailsand public comment received by the Catydin working groupsessions indicatgaps in
broadband coverage.

The City of Ellsworth has been proactive in its approach to expanding broadband and currently
owns a stat®f-the-art fiber optic network that servaghreemile section of downtown Ellsworth.

The network is designed to be flexible and ex
network can grow to accommodate them. More detailed information on the project can be found

at the following link:https://www.ellsworthmaine.gov/fiber/

The City and State have many online services available to residentbragtiband access.
Services include the ability to pay and research real estate tax, ggusgperty tax and utility

bills, a GIS website with parcel information and record cards, online video streaming of municipal
meetings, library catalog, registration renewals for motor vehicles, boats, ATVs and snowmobiles
and online motor vehicle craséports. Broadband is also critical for municipal operations as more
applications are moving to the cloud.

TheC i t broddband survenesultsreinforcethat hie availability of access tagh-speednternet

and fiber optics is an issuie manyareas of EllsworthThe survey indicates that less than 1% of
residents have accessfiber-basednternet service. The survey further indicates that nearly 60%
of respondentsdveless than 10 Mbps for upload speedsich is the new minimum standard fo
the broadband definition in the State of Maine. Thera high rate of dissatisfaction with the
current providers for a variety of issues including cost, slewice,and unreliable service.

Broadband affordabilitganbe anissue with lower income households within the C&lthough
access to broadband serviiggsvailable to these housing units, income lewveds/ prohibit the
subscription to broadband service.

Overall, broadband access is available in most areas of tyieh@ivever,gaps in coverage are
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causing residential and business broadband access ihessnajority of subscribers use
Consolidated Communication8CI) or Spectrum according to theoadbandurvey results, both
of whom are providing services ovegéeycopperbasedetworks.

High speed broadband is limited and not available across all sectors of thaffortgability is

an issue among lower income residents iarsd

al so a

c o nsmallrbosindsse$

t he

lack of existing broadbandervice providers investing in a robust ubiquitous broadband
infrastructure i

s a recognized

City Broadband Vision & Goals

In addition to the City taking initiative to install a thresle fiber network in downtown Ellsworth,

they also, with the support of Ellsworth residents/businesses and the City Council, applied for and
were subsequently awarded a Connect Maine Planning Grant in July I@0&dticipation of
applying for the grant, th@ity formed a Broadband Committee, comprised of representatives from
the City (staff/council), residents, and busines$ég table below indicates the members of the
committee and their roles.

The

Ellsworth Broadband Committee Members

Name

Roles

GlennMoshier

City Manager

Jason Ingalls

City IT Administrator

Janna Richards

City Economic Development
Director

Josh Mclintyre

City Finance Director

Heather Grindle

Former City Councilor, Ellsworth
Resident

Gene Lyons  [City Councilor
Scott Morrill IT Manager, First National Bank
Rick Cowan  \Vice President Information Syste

Northern Light Health Care

Keith Corson

Network Engineer, The Jackson
Laboratory

Laura Johns

Director of Information Technolog
Ellsworth School Department

Kelly Bellis

Ellswath resident, former small
business owner

Tom Beal

Ellsworth small business owner

Cityos

Broad

band

concern

for

Commi t.Patef tha discussiom at Ihesa e

meetings revolved around the broadband vision and goals for the TQitye are a lot of
commonalitesbetween committee members and their desire to see more available and affordable
broadband in the CityWorkgroup meetings with City stakeholders also reinforced these visions
and goals, as well as expanded upon theTisése vsions and goals are outlined beldtvis
expected that these visions/goals may become more refined over time, as the City works further
toward a more defined broadband project.

1 Determine needs of city residents and businesses for broadband avaitadullitiesired

bandwidth.
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1 Determine community areas impacted by lack of ubiquitous-$pgledand robust
broadband and projected benefits that could be realized in each area with ubiquitous high
speedand robusbroadband

Evaluatedetermineand prioritizébroadband needs for the City and/or sections of the City

Determine support within the community for a municipally supported or owned broadband
project.

1 Determine best method of investing in broadbandElisworth in order to make high
speedrobustinternd access ubiquitous Ellsworthby eliminating gaps in capacity, access
and affordability. The longterm viability of the solution chosen is an important
requirement.

1 Explore thefinancial and operationafiability of variousMunicipal Broadband Network
Modelsto determine the model that provides the bast-term viability and will ensure
the test of time.

o0 Municipal owned and operated open access network
o0 Public / Private Partnership
o Blended municipal network

1 Identifyhowt o expand the municipalitiesd fiber
and applications of the future.

Promoteand increasdigital literacyskills throughoutheentire community.

Promote and plan for the use and wigpeead adoption of broadband technologies in
government, energy conservation, transportation, heslticationand public safety.

1 Provide adequate, ubiquitous broadband so every residence can gain acttess to
following:
0 Online educational services (includingrking towardclosing the homework gap),
o Telehealth and remote patient monitoring,
o Working remotely, and
o Online social services.

1 Ensure establishment of high quality, fast broadband to promote/support business,
commerce, and economic development.
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Overview of Data Gathering Efforts

Mission Broadband worked with the City Bllsworth throughout theall of 2021 to conduct
informationand datagathering session®ata gathering efforts to inform this Plan incluiie
following:

1 City department meetings,

1 A citywide broadband survey (more details in the next section of this Plan),

1 A public forum (held on November 10, 2021 at City Hall in Ellsworth in order to share
information about the broadband initiative to dadevell as answer any questiorsi the
public or other stakeholders), and

1 City broadband committee meetings.

Thediscussion with City departments, the broadband committee, and at the publiéddoused
on how the following areas of society argactedoy the availability or lackf reliable broadband

1 EconomicDevelopment

Healthcare

Education;

Public Safety & Emergency Response;
Government/Environment/Transportaton
Digital Equity.

= =4 4 4 A

The five primary areasoutlined abovealign well with nationallyrecognizedareas ofconcern
arising fromthe broadband discussiofhe impact that inadequased unaffordablebroadband
has in each of these areas is discussed béiaddition,perceived benefits that could be realized
if the City of Ellsworth moves foward with a project to improve citywide broadbansl also
presented below

To summarize he underlying themes for the data gathering work were:
1 The effects ohot havinghigh-speed/robusteliable,and affordable broadband in the City

of Ellsworth
1 The effects ohavinghigh-speediobust,reliable,and affordable broadband in the City of
Ellsworth

Economic Development

Economic Development isften a key driver for communities considering tbgpansion or
implementation of municipal broadbandtworks The City ofEllsworthhas a strongconomy;
however businesses need to be able to participate effectively and consistently in the global digital
environment and economy and canaffiord broadband unreliability. Areasf the City that
continue o struggle with gaps in broadband service will noataell-suited geography for current

or future businessescluding home businessédhe ability of businessto connect to the global
digital economic landscape vital tocommunityhealth and growtiRecent trends, influenced by

the pandemic, show an increase in the number of home businesses as well as remote workers
located in the City or interested in moving to the greater Ellsworth area. To stay relevant with
these trendsand to attract, retairgnd develop both residential and business sectors in the City,
high-speed, robust, and reliable broadband must be able to be aatessedfordable rate
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Lack of robustind affordabléroadband ifellsworthcouldhave the following undesirable impact
on economic development:

1 Leadto continuednefficiencies in businessg@&rforming online functions such as:
0 Videoconferencing& streamingservices
o Large file transfers;
o Employeetraining
o Working with cloud applications
1 Make it difficult to attract andetain businesses of all sizes
1 Make it difficult toattractand retain remote/virtual workers
1 Adverselyimpactdigital literacy, which limitsthepool of capable workers

Having robustandaffordable broadbanuh Ellsworth could have the following positive impacts
on economic development

1 Increased commercial activity and new businesses will result in more residents moving to
the community which will help stabilize and / or lower the tax rate.

Increase efficiencies in businesses

Provide greater wrkforce attraction and retention

Stimulate interest in surrounding communities

Help keepyouthin the communityposthigh school andcollege

Benefitthevarious economic sectors, including tharism industry irEllsworth

Allow the business community to better leverage the global economy

Provide greater remotend virtualaccess t&llsworthbusinesses artdlent.

Help in attractinghew businesse% stimulating home businesses

Help in attracting new residents.

Provide bettepptions for remote training for organizations

Provide better eamote / virtual workforce capabilities €.g., Customer Service
Representativprofessionals

1 Improvedigital literacy skills over timegenabling a stronger workforce

=4 =4 =4 4 48 48 -8 _95_95 -9 -9

Healthcare

Telehealth i€merging as a critical solution to the crisis in healthcare costs and access. Healthcare
continues to use many new telehealth technologies to deliver services such as, telemedicine, tele
psychiatry, video conferencing, remote patient monitoring (RPM), lendi®alth (mHealth),
electronic health records (EHRS), physical therapy (PT), patient portals, and picture archiving and
communication system (PACShack of adequate broadband services to households limits
heal t hcare pr ovi derisedto thdiripdtientyglehealbh techindlogies hdvér e s e
realworld advantages in communities, helping with inadequate transportation resources, limited
physician resources and limited emergency room availabibhgoing remote patient care can

limit trips for seniors, provide care for those with chronic diseases and help parents with pediatric
needsConsultation services between specialists and primary caregivers as well as field work for
social workers take advantage of broadband services in the Bolveecements in technology
allows remote diagnostics imaging to be transmitted to healthcare experts for wetiew
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immediate attention given to a patient as requirsghlthcare and social services are using remote
access for educational purposes, helpingcatiupatients on their conditions and how to help
themselves through dietxerciseand prescriptiondHospicealso utilizes household broadband
access to support the families and nursemgdor their loved onesTelemedicine services for
mental healthand addidion recovery services is helping battle the opioid crisis and holds the
promise of delivering much needed treatment to those struggling with addiction who need daily
clinical consults and live many miles from treatment centers.

The COVID pandeic over the last two years has caused a significant amount of disruption in the
provision of medical services by health care providers to their pati¢eddth care facilities have

been overwhelmed in a variety of ways and many are facing criéisalirce shortagen skilled

areas. Throughout the pandemic the uselehealth antelepsychiatry services has skyro@aet

as services have shifted from in person to online and there is every indication that these changes
are permanent.

Northern Light Healthpu bl i shed a report usi ng Commimityi c dat
Health Needs Assessme@HNA) initiative. This report contains statistitem Hancock County

related to incomepoverty, and disease rates among the populatidigh-level statistics are

outlined below(the full report is available if more information is desitédit of thedata collected

through the CHNA initiativeconsider these percentages

1 13.8% do not have access to the internet.

~38% of primary care visits involve fients who live more than 30 miles away.
14%experiencahree or more chronic conditions.

27%are65 and older living alone.

14%- havea disability.

22%experiencdifetime depression struggles.

19%arel8yearol dé6s who seriously considered sui ci
1 17%arel7-yearol dds who seriously considered sui ci

= =4 -4 -4 A -9

Lack of robust and affordable broadbandBhsworth could have the following undesirable
impacts orhealthcare

1 Lead tocontinued high costs for medical care

1 Lead to aack of access to specialistsrequire traveto see specialist

1 Lead to increased hospitalizations and insurance costs if patients cannot be monitored
remotely

1 Reduceheavailability of critical social services and telepsychiatry services

Having robust and affordable broadbandEitsworth could have the following positive impacts
on healthcare:

1 Provide moreosteffectiveaccess to medical and psychological serwiaselemedicine
and telepsychiatry services
9 Ability of all citizens to participate in fithess programs offeretinen These programs will
help participants feel a sense of inclusion while also allowing them access to a variety of

Mission Broadband, In@ 2022 City of Ellsworth Municipal Broadband Roadmap Pagel0]| 59



instructor led and selfaced fitness and relaxation classes including aerobics, stationary
biking, yoga, Tai Chi and meditation.

Reducdravel burdens and costs for some patients

Reduce costs for providers.

Enable &pansion of services

Provide emote patient monitoring

Increased access to expertise

Provide more commorcaess to Electronic Health Recards

= =4 -4 -4 4 -9

Education

Universal broadband coverage in America is essential for education at all levels. Through the
Maine School and Library Network (MSLN), the schools and libraries in most Maine
communities, includingEllsworth, have robust broadband service available, howyethe

nati onal | yhonrewock@apn i pzeerds ifist s and continues to af
the State of Maine and Hllsworthas well. This could have the result of impacting students who

are potentially more likely to fall behind academicalyLearning and a growing industry of

college online courses also require robust broadband semNee technologies such as
Augmented Reality (AR) and Virtual Reality (VR) require highly robust broadband services and

are increasingly being usedteaching methods.

Younger generationare learningand experieniag life in a completely digital era. Universal
broadband is required to eliminate thegital divide which will only keep growing if things remain

status quo. Online training often requiregotway video communication and students will
increasingly use the internet to receive curriculum. Other segments of the population, such as
homebound residents, and seniors, also need to access educational and job training resources
through broadband concigons.

The pandemic has proven thatorder for education to shift to remote learnwgere classes are

taught over the interngtvery studentill needaccess to robust and reliable broadhasagiardless

of the student s p haus ilt bas been comuman occorrence aver theapasi me
18 months to hear stories about parents driving their children to locations that havefireet wi

spots in order foschoolworkto be completed. The lack digital equity is apparent in these
storiesand has added stress to families who were already struggling with adapting to the new
normal of a global pandemic.

Lack of robust and affordable broadbandBhsworth could have the following undesirable
impacts on education:

Perpetuate the homework gap.

Create inequities in assignments between those with internet access and those without.
Increase the digital divide and demotivate students.

Decrease educational access to sorigstudents who do not have broadband at home.
Decrease access to educatenvices requiring high speed access for some students.
Limit ability of participating in higher education online courses.

= =4 -8 8 48 -9
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Having robust and affordable broadbandEitsworth could have the following positive impacts
on education:

1 Resolve the homework gap

Continue to arrow the digital divide

Provide &cess to online classes/24

Create consistency in the educational process for all students.
Support new learning and teaching methods such as AR and VR

= =4 -4 A

Public Safety& Emergency Response

Public safety is also an important driver for communities considering the implementation of
municipal broadband networkMany benefits in the area @ublic safety can ariserbm the
implementatiorof a municipal broadband networikhe City of Ellsworthhasalready constructed

a fiber network to interconnect all of the municipdfices. The Police Fire and Ambulance
servicesconsider broadband to be critical infrastructure aadtinuing to expand broadband

t hroughout the ¢ ommunipublicsafetyuserdcesadditionallycasthet he Ci
Citydébs population grows, more consi odésitati on
locations foffire, police, and/or ambulance services. When siting these facilities, fiber connectivity

will need to @ factored in and addressed

Lack of robust and affordable broadbandBhsworth could have the following undesirable
impacts on public safety:

T I mpact t he Dtegrajednmart Gty features iptgublio safetyservicesn the
future An example of such a feature would be the automated management of traffic
signaling to allow first responders the fastest possible route to an emergency location.
Additionally, first respondergould besent image®f a physical property and building
schematics while enrout® the emergency location

T I mpact the Cityds ability to keep pace wit
area ofpublic safety that could benefit the community

1 Reduce opportunities to use technology to incredBeiencies and lower the costs of
municipal operatios

1 Continue to impact the speed with which lemforcement andirst responders can access
information in emergency situations.

Having robust and affordable broadbandEitsworth could have the followg positive impacts
on public safety:

1 Allow for deployment ofpublic safety technology devices
Allow emergencypersonnel anfirst responders to have absolute priority on the network.
Help dispatchrsprovide real time data to first responders such as floor plans of buildings
Provide acces® video and imaging in real tinl®yy placing cameras anywhere in the city
Allow responders to have access to more.data
Allow for endto-endcontrol of municipal asset includestreetlights

1 Allow for real timetraffic control during local or regional emergencies
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91 Allow for remote monitoring of municipal systems and assets

Government, Environmentand Transportation

A robust municipabroadband network ig&llsworth could provide benefits to all of the areas of
Government, Environment and Transportatibhe Internet of Things (IoT) will exponentially
increase the number déviceghat connect to the internahd allow real time infornten from a
variety of new sources to inform decision making in all areas. The IoT will offer opportunities to
improve efficiencies in water and utility systemnsd to place sensors to gather data in strategic
locations to monitostreetlightscrowds, aipollution levels, watelevels, waste managemeand

other community functions/systems.

The City is the service center for Downeast Mainethedcadia region and, as such, experiences
significant traffic, particularly from April through October, with over 4 million visitors to Acadia
National Park during the 2021 calendar year. Systems could be set up to help monitor and report
on traffic and provide various information to visitors abthe community, regiorgurrent events

in the area anddvertisements for Passes to Acadia National Park.

The City could also implement a process tmwtify citizens, or groups of citizens defined by
geographic aregor some other criteria) immediatedyring emergencies, advertispen parking
spaces to area driveasd reroute traffic based on traffic flowseather,or anynumberof other
criteria. These are just a handful mfanynew applications anservices basedn the presence of
reliable, fast broadband infrastructure.

Lack of robust and affordable broadbandBhsworth could have the following undesirable
impacts on Government, Environment and Transportation:

1 Reduce constituent access to municipal services

1 Result in lost opportunities to improve efficiencies and re@meegy consumption

1 Result in lost opportunities for improved traffic management which cpuobdide
increasedafety and speed of response benefits in emergency situations.

Having robust ath affordable broadband iallsworth could have the following positive impacts
on Government, Environment, Energy and Transportation:

1 Allow for the City to stream all municipal meetings online and prordigfiéal inclusion

to theentire community
1 Enhance communication and increaséc engagementhrough increased access to City
events such as Coun@bardCommittee Boardneetings and access to the Gitywebsite
for information, payments, licenses etc.
Supportefficient utilization of resourcegpportunity fo expense and labor reduction
Provideinterconnected transportation and utility systems
Provideimprovements in the speed and accuracy of analysis, maintenance, and repairs
Lay the foundation for Smart City capabilities and applications sutiedsllowing
0 Autonomousvehicles
0o Wastemanagement

= =4 A A
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Traffic management

Public WiFi with pertinent information for visitors and residents

Datadriven decisions

Smartlighting

Smartroads

Otheremergingapplications(i.e. TheBar HarborChamber of Commeraecently set
up an app for economic development/tourism that provides visitors with ideas for
local restaurants, lodging, shopping, recreation, etc. This will help encourage
economic development as well as ease burdens on the muméigsiructure, the
parks infrastructure, staffing, et@he National Park Service has a similar app to help
manage parking, trail usage, and traffic flows in Acadia National Park.)

O O O O o0 O

Digital Equity, Digital Inclusion & Digital Literacy

Digital equity is ddined asa condition in which all individuals and communities have the
information technology capacity needed for full participation in our socdsgnocracy,and
economy Digital equity is necessary for civic and cultural participation, employniésiong
learning, and access to essential services

Digital inclusion and digital literacy are important components of digital edbigytal inclusion

isthe ability of individuals and groups to access and use information and communication
technologis. Digital literacy meansaving the skills you need to live, learn, and work in a society
where communication and access to information is increasingly through thghablogies like
internet platforms, social media, and mobile devices.

The overall @yital equity discussion is an important narrative for the City of Ellswortiotdinue

to have. The topic of equity in terms of access to broadband has been discussed in several
Broadband Committemeetingslf the City were to move forward with a broaadial project,he

costs of connecting subscribers vagpending on thphysicallocation of thesubscriber within

the community. In general, the costs of connecsmgscribes in the downtown areas of the City

will most likely be lower than the costs obrnectingsubscribersvho are further out of the
downtown area. When considering a municipal broadband network or project, how the costs of
connecting each structure will be paid for needs to be determined. Some constituents will believe
that the expensiveosts of connecting customers with long driveways, for example, should be
borneby thesubscriberOther constituents will believe that the City should pawfioor a portion

of thecostsassociatedavith connectingsubscribersegardles®f where theyare locatedlt is also
important for the City to understand the percentage of households that are consideénednosv

within the community and those who may not be able to budget the cost of current ISP rates

Digital literacy is a critical issue that must be addressed as well. Consider somedres\aloel|
phone or device with broadband access who knows how to use social médatiappbut cannot
conduct a job search online or fill out an employment appbn ona welsite. The City can
addresdgligital literacy issues without implementing a broadband network through organizations
such as the National Digital Equity Center (NDEC) based in Machias, Maine.

The National Digital Equity Center advocates daital inclusion which includesaffordable
broadband,affordable equipment, digital literacy, andpublic computeraccess. The National
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Digital Equity Center is focused on creating digitally literate citizens in the United States and
providing communitieswith the expertise to mobilize broadband technologies through digital
inclusion and literacy efforts.

The National Digital Equity Center providdgital literacyclasses that provide opportunities for
professional growth, personal enrichment, the development of computer skills, and preparation for
professional career€ustomized training and consulting solutions are offered to businesses and
industries, aswell as residents. Online classes are held in a live interactive form using a
videoconference platform;4person classesan be helcit community locations in collaboration
with partner organizationdhe Centeprovides instruction in a small group imactive learning
setting, whether it is online or4personTo create a digital equity plan, the City could work with

the National Digital Equity Center. The organization has funding opportunities to help implement
the recommendations/finds of a digiaduity plan. In Searsport, Maine, for example, the
Broadband Committee has partnered with the National Digital Equity Center to offer in person
and online training in a variety of areas including guidance on how to apply for the APC benefit.

Summary of Survey Data Collected

In addition to data gathered through broadband committee and stakehektergsabroadband

survey was conductedwithin the community. Tis survey ranthroughoutthe majority of

November andhe entirety ofDecember of 2021 and thewas a total of 574 responses as of

January 9, 2022 link to thesurveywas post ed on ,ashvell alsodiayniedia we b s |
pages A postcard mailing went out to every household and place of business in Ellsworth,
providing a link to the survey, notification of a public forum, and informing the publicpiduaer

surveys weravailableat City Hall and the Public LibraryA sample copy othe onlinesurvey

can be found il\ppendixD of this report. Additionallythe survey results igraphicaformatcan

be viewed at the following URLhttps://www.surveymonkey.com/stories/SB8Z5GNJQ/

The aggregate data was gathered and compiledidentifying the following trends and
statistics

1 There wer&74respondents
1 95% of respondentstated theyaveinternet service
1 Those with internet service have the following ISP

0 64% have Spectrum

0 30% haveConsolidated Communicatiohsc. (CCI)

0 2.95% use theicell service for internet access.

0 The remaining.15% of respondenthad GWI,satellite or did not know
27% of respondents pay between $40 and $60 per month for internet service
44% of respondents pay between $60 and $80 per month for internet service.
24% of respondents pay over $80 per month for internet service.

Satisfaction levelsvith providersbroke down as follows:

o0 Totally Satisfied = 13%

o0 Somewhat satisfied = 49%

o0 Somewhat dissatisfied = 25%

o Totally Dissatisfied = 13%
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https://www.surveymonkey.com/stories/SM-S3Z5GNJQ/

45% of total respondenttated the internet service was too slow.
49% of respondents stated their service does not remain stable with multiple users
31% of total respondents stated their service was unreliable.
56% of respondents stated their service was too expensive.
A total of 217 respondents provided speed test results @natbroken down below.
According to the newConnect Mainedefinitions of fiLeast Served <26/3) and
fUnderserve® (< 50/10)morethan 50% of theéespondentsall into thefi kast Serveal
andfiUnderserved categories.
o Download
A 1-5 Mbps = 13%
A 6-10 Mbps = 12%
A 11-20 Mbps = 3%
A 21-30 Mbps = 13%
o Upload
A 1-5 Mbps = 2%
A 6-10 Mbps = 14%
A 11-20 Mbps = B%
A 21-30 Mbps = 9%
1 57% of respondents statdterewas a better plan availablem their provider but the cost
wastoo high.
1 Respondents are using their service in the following ways:
o Online Banking / Taxes / Bills 90%
Research / Newss 70%
Telecommuting 57%
Telehealth 36%
Small Office / Home Officé 36%
K-12 Educatiori 26%
Job Search 17%
Social Servicé 16%

= =4 =4 A A
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1 28% of respondents believe a fair monthly price for internet service is less than $40 per
month.

1 54% of respondents believe a fair monthly price for internet service is less between $40
and $60 per month.

1 91% of respondents support a communipadband project to provide 100Mbps
download speeds for about $50 per month.
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Overview of Bandwidth Utilization within the Internet Industry

Applications will continue to drive higher bandwidth requirements

It was only twenty years ago that a 56 Kbps giatonnection was a common way of connecting

to the Internet. Contrast that with the current speed the FCC defines as broadband
(25Mbps/3Mbp} and we see th@5Mpbs is446 times faster than a 56 Kbps connection. A
100Mbps connection 5,785 timedgaster than a 56 Kbps dial up connectidhere is every reason

to believe internet access speeds will continue growing exponentially over the next twenty years.
While technologies that useireless,copper,or satellitefor last mile access to subscribewill
continue to make advancements in speed and reliability, fiber will continue to outpace these other
mediums and offer the best way that is currently known to fphaef anynetwork for the speeds

that will be needed over the next twenty years.

Historically, internet bandwidth was primarily consumed in a downstream usage ropdel
residential and commercial consumefies,emails,and streaming services were downloaded to

au s elocétien or device from the internet and the download speed was traditionally considered
more important than the upload speed. Internet usage and bandwidth consumptiorhenalels
changdwith the proliferation of mobile devices as well as real time ictes@ voice and video
services often embedded in social media and other emerging applicatiengandemic of the

last two years has exacerbated the need for bandwidth as millions of people have attempted to
continue to function in daily life in a remotapacity.These new communication patayshave

raised the importance of the upstream speedlifoisers of internet bandwidthh e FCCO6s curr
definition of broadband (25Mbps / 3 Mbpsill not support the current and emergegplications

and habits busage and consumptioBmerging applications and trends bring new pressure on the
antiquated definition of broadband by the FCC from both a federal and statSlawe of these
applications are described in more detail below.

Video

The amount of videdraffic being uploaded and downloaded on the internet is staggering. This
video content consists of traditional streaming services like Netflix, Amazon Prime Video and
YouTube as well as a plethora of applications that support real time video interadtiaditional

and mobile devices like FaceTime, SkypéebEx and Zoom Netflix and YouTube currently
account for a very high percentage of traffic on ISP networks. Higher quality digital formats for
video continue to emerge and require more bandwidthstldaming is becoming more common
and each 4K stream requires up to 25Mbps of bandwidta use of tweway real time video
services personally and commercially will continue to rise and require increased bandwidth,
speeds,and reliability However, tweway real time video requires symmetrical 25 Mbps
(synchronous) bandwidttPlease note symmetrical 25/25nsich higher than the FCC standard

of 25/3 Education, telemedicine and telepsychiatry offer promising new alternatives for accessing
services and willequire robust upload and download speeds to work effectiely significant

uptick in the use of real time video places greater importance on the upload speeds available to
businesses and consumers.
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Transferring High-Capacity Files

Many businesses whoperate partially or fully online require high speed, reliable bandwidth to
create and publish high density content to the internet or to store and retrieve this content on
corporate or cloud serverbleetings were held with Broadband Committee membdrs are
within various business sectors who heltp make
light several stories from small business ownénse issue outlined was the need to do certain

types of their work at home which required the transfdiage files from the business to the

internet because the connection at the business was simply not fast enough to do the transfer in a
reasonable amount of time.

Cloud

Over the past ten years, many business applications that have traditionally run gniame s s e s 0
premise have moved tdoud-basechosting and service models. Software as a Service (SaaS) has
become the predominant business model for major application and software providers such as
Microsoft (Office365), Google (Gmail, Google Docs etc.) amany other firms. Additionally,

there are many options for clotdsed software for traditional business functions and services

such as HRaccounting,inventory,and aistomerservice Cloud services can provide many

benefits to businesses and consumees eeliable higkspeed Internetonnectionshowever, a

robust upload speed is critical for these applications to work reliably.

Residental usage

Residential usage of bandwidth will continue to accelerate at an alarming pace. In addition to all
of theresidential uses of bandwidth mentioned abowasumers will increasingly use the Internet

of Things (IoT) which will allow iRhome monitoring of virtually angystem asvell asvideo
cameragapturinghomevideo footage and storing it in tli#oud. Somestudies estimate that as

high as 80% of teenagsand youngdultswatch or participate in online gaming activities. Gaming
presents a specific bandwidth challenge becaudie video traffi¢ none of the gaming data can

be cachedso the amount of real time gaming data that needs to be passed upstream and
downstream during a gaming session requires a very robust connictimth directions
Residential use can require broadband fakkKhomework in addition to higschooland colege

online classes.

Emerqging Applications and Technologies

Many emerging applicationgind technologieswill require reliable high-speed broadband
connections in order to workffectively. Technologies such as Augmented Reality (AR) and
Virtual Reality (VR) have the potential to revolutionize teaching and learning mqutelgiding

a new level of experiential learning for studemesrf all walks of life. Artificial Intelligenc&Al)
promises to transform almost every industry, including health¢disgnosis, treatments),
automotive (autonomous driving), manufacturing (robot assembly), and retail (purchasing
assistance)Al technologies are becoming more mainstream and will increasingly be embedded in
underlyingtechnologieand systemdAcceleratiams in the fields of robotics amstwtechnologies

like 3D and 4D printing make it cleathat someof the technologies being developed wsilinply
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not work onlegacybroadband infrastructure in many parts of the couhtyydo not support high
capacity symmetrical services.

Overview of Municipal Network Options

There are many different ways a municipal network can be implemented with a wide range of
ownership, operational and financial modélss importantfor the City to understand the different
models of municipal broadband networks and how each model can be implerareechodels

are outlined below, and eachcan bereviewed in more detail as the Cigxplores a potential
broadband projecn the future

Municipal Owned and Operated Open Access Network

The municipality builds owns and operates network and allowservice providers to compete

and provide services over the netwdrke municipal level of ownership of the network and assets
can varywidely from one community to the next. Each community must determinectéet to
which it desireso own and participate in the construction and operation of the ongoing network.
Open access networks candsek fiber or active with electronics. In theseenarios there are
different ways the network can lachitectedmanagedand supportedThe municipality may
contract out some or all portions of the network engineering, construetotivation, and
operation functionsMunicipalities subsidize the sbof the network for theervice provider(s)
which should offset retail rates of service.

Public / Private Partnership

The municipality partners with an existing service provider or with multiple service providers to
build a netwok and provide services on the network. Municipalities subsidize the cost of the
network for theserviceprovider(s) whichprovides greater incentive for the service provider(s) to
invest since they can achieve thegturn on investmenROlI) far sooner thaif they had borne

the entire cost of the build out or expansimthe PubliePrivatePartnershigPPP)model both

the municipality and private partrigyservice provider(skenter into a legal partnership and share
the risks and rewards of the netwatkployment. An example of a type of PPP would be a
partnership with an existing ISP in the communiyho wouldb ui | d or expand
broadband infrastructure to meet the needs of the commurégently, more and more
municipalities are exploringstablishing a PPP for deploying and operatingrakt networks.
There are many different types of PPPs.

Blended Municipal Network

A blended municipal network is when aunicipality owrs and operatgzones or regions of the
network Existing and/or otheservice provider(s) will provide their own coverage areas within
the city limits.In this model the municipality may choose to build out fiber infrastructure within a
certain geographwithin the communityFor examplethis scenario could play ofdr the purpose

of ensuring that KL2 students idow-income housing within the community have access to
broadband for educational purpos€ke municipality mayalsochoose to partner with srvice
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provider to build or expand broadband infrastructuredbieve a specific purpose within the
community such as Smart City infrastructure.

Risks

The risks outlined below will vary based on the type of municipal network option that is considered

and potentially implementdaly the City of EllsworthTherefore, ach riskand level of riskwill

be evaluated and outlined ftre broadband network modea s t he Cityds broad]|
project moves forward and more data is collected.

Financial Risks

A decision to move forward with an investment to improve broadivetie Ellsworthcommunity
will require astrongcommitment to the project by the City, titemmunity,and the project
stakeholders. Funding of any broadband improvement network project invediesnd all
variables mustbe properlyevaluated andnclude the commitment and engagement of the
community.

There are a variety of funding sources that must be explored, inclitiighe following:

1 Bond issuance

1 Debt financing (including governmebtsed lending institutions like the USDA Rural
Utility Service)

1 Federal and State Grants and broadband funding bills currently approved and in motion;

1 Public-private partnershipsand

1 Private investment.

Survey data indicates the majority of the respondem®)2urrently subscribe to some sort of
Internet grvice already. The 2020 US Census data shows there3z585 households the
community According to the survey statistics gatheréus indicates that 306 are paying for
internet servicecurrently andare payingan averagemonthly cost of $50 This translatesto
$170,287per month or $243,450per yeay currently being spertty the community on internet
service.This is a strong indication of the demaarttl current subscription rdter broadband, and
there would appear to be enough recurring revenue available from this demand within the
Ellsworthcommunity to suppo municipal effort and investment to improve broadband

Although broadband subscription rates are high, a @ityed,and operated broadbandtwork
would compete with existing service providers andompetitiveanalysis would nekto be
performed andstudiedto determine if this is a viable patA complete and detailed financial
analysisshouldbe included in the City plans to gain a firm understanding of costs, funding sources,
take rates and revenues ovesea period of timéo determine the feasibility of the project(s) size
and options.

Operational Risks

With any municipal effort to improvihebroadband network, there is no guarantee of success. For
example, the ongoing operation of a municipal owned and operated broadband network is complex
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and requires many skills and functions not common in most municipalities, such as specific
broadbandelatedcustomerservice,installation andepair,networkengineering andonstruction.

The Cityshouldnotr el 'y on the ol d appr oach darhcustamer we b
adoption levels (takeates) must be determined to develop actionable financial and operational
models. The planning and development of the precise broadband expansion rotiéegeted

geographic area within thaty must be prioritized basl ontake-rates and costs to maximize

recurring revenue streams.

Operational risks can be lessened and shared if a municipality enters into a PPP. Partnering with
an existing provider, maximizing the existing infrastructure, skills and operationaldiuscan
be leveraged to support the increased coverage base.

Partnership Risks

The building and operation of a broadband network is a complex task, requiring specialized skills.
Selecting the right partner(s) to participate in the project will be critaccéhe success of the
project. How well the partner(s) providastomerservice should be of critical importance in this
process.Thirty-eight percentof survey respondents who have internet service stated they were
somewhat or totallgatisfiedwith the service they were currently receivinij.the City were to
enterinto a partnership,n addition to maintaining levels of service and costdgdhe City,the
partner(s) must execute on the construction and operational agreements and meet expected
timelines. Contracts must be negotiated in a way that allows the City to hold some leverage over
partners regarding committed timelireesd Service Level Agreements (SLA)

Public Relations Risks

If the City chooses to participaite efforts to improvehe broadband network by investing in the
construction of a network that could compete with private enterpifis® maycause some
controversy within the community and with existing ISRsoking at examples in other
communities, here is potential oppositioto the idea from residents, businesses and existing
service providers and | SPo6s. Il nvol ving the <co
lends transparency which is important in order to gain public trust in the protessfar, he

City of Ellsworth hasengagedhe public and key stakeholders in this procassl these efforts

must continue as the potential project moves forward.

Competitive Risks

There are several risks that come from the existing competitive landscape. As stated earlier, over
95% of residence and business are customers of existing internet prdviderst certainf any

of the existing providers would be interested inublfe-Private Partnership If the City were to
determinghatthe best course of actiovould beto invest in a new municipal owned network, the
competition to migrate customers wouleed to be assessed.

The competitive risk from the wireless 5G expansiomoitsfully known There is much industry
debatethat 5G will solve thebroadband issum the immedate future.The technology is in its
infancy in terms of deploymerind requires a high number of small cell radios deployed within
each square mile in order to achieve consistegft symmetrical speeds with low laten&% will
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likely evolve to become more robust mechanism for broadband access but the timeframe for that
is unknown.

Fixed Wireless Accesscontinues to be a lower cost technologgtion for reaching rural
subscribers and the addition of some of the unlice@&S spectrum increases the capabilities

and reach of wireless solutiomSlthough wireless has had a difficult time competing with fiber

and other access methods in Maine, the increasing capabilities of radio systems in serving
subscribers should not be discied as a potential source of competition.

Low earth orbit (LEO) satellite service continuesetmlve,and thebestknown version of this

new technology is the SpaceXStarLink venture by Elon MuslA recent report indicagethe
network appears to benderwhelmingsubscribersas more users are added to the network.
Although high speeds are being realized in some locations, new users are experiencing
significantly long delays in getting onto the network. The final network may consist of over 12,000
satdlites, and at this point in timehe network is in its infancy.

Cable operatorsra working to increasaupload and download speed capacity on their existing
HFC networks. In some caseasresponsstoR F P 0 sare sewieg cable operators propesé P
EPON roll outs in new areas of communities where they are not curnemtiyding service We
alsoknow from communication with onef theoperators that they have partnered with a hardware
companyto addcomponents to their lega¢{~C network in order tachieve symmetrical speeds
approaching 10Gbps.

Fiber will continue to outpace wireless technologies, including 5G, in terms of capacity and
scalability for the foreseeable futuf@ellular plans have traditionally been expensive for unlimited
accessand it is unlikely that will change withG It is also interesting to note that the small cell
technology of 5G requires many more cells per square mile, each of which needs fiber
connectivity.

Risks of doing nothing

There are risk$n doing nothing andetting market forces decide the future. It is unlikely an
existing service provider is going to overbuild the CitEtdéworthwithout some sort of financial
incentive and assistance on either a fedestake,or local level. The current broadband issue
throughout the country is a result of inadequetern onnvestment (®I) for providers to expand
their networks.

State and federal definitions for broadbaven18 monthsagoconsidered Ellsworth to be fairly

well served. As State and Federal definitions of broadband continue to change it is clear that there
is going to be a lot of competition for grant dollars and funds to assist communities in building or
expanding broadbamktworks. Communities that are active with broadband projects will be much
better positioned to chart the course of the future of broadband for their community.

Without improved broadband,ubinesses and residents may choose to relocate to other
communties with superior broadband over time. Potential businesses or new residents may choose
not to move tcEllsworth due to lack of affordable and robust broadband options. Additionally,
there could be lost opportunities for improvement of services andeshsttion inall the sector

areas addressed eatrlier in this plan.
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RoadmapNext Steps

The City of Ellsworth is well positioned to continue to explore the feasibility of implementing a
community wide municipal broadband fiber netwdrke outline below highgihts additional steps
in this process that need to be conducted in order to continue to move this evaluation forward.

i

i

Present Broadband Strategic PéamdRoadmapo C i t Braadband Committee
Make final draft of Broadband Strategic Plan and Roadawvagable for public comment.

Present Broadband Strategic Plan and Roadm@gyaCouncil
Review and updateverall goals and priorities @ity:
A Fiber based ubiquitous network to all residents and businesses
Focus on gecific areas regardirgffordableand adequate broadbaservices
Finalize bandwidth requirements
Build consensus around issues of digital equity and access.
Select network model(s)

Expansion of Ci t yevatuatipnrobmad Cigfunaotiens wor k and

> > > B> D>

Timelinefor each step andverall broadband project.
A Affordability for low-incomehouseholds

Determine engineeringnd mappingefforts needed for data collection of existing utility
infrastructure and of existing structur€onduct engineering and mapping efforts to identify
existing broadband infrastructure and gdpata will be used in developing a comprehensive
RFP forselectechetwork models.

Review and identify network modelallpw for all, oreliminateone or moreasdetermined
by City stakeholders

A City owned and operated
A City owned with private contractexperator.
A Private owner and operator

Administer a comprehensive Request for Proposal (RFP) to determine broadband design
(network model) service providersCapEx and OpEx. Mul t i pl e RFPO6s may
depending on the broadband network model(s) chosen by the City.

Develop acomplete and detailed financial analysis to gain a firm understanding of costs,
funding sources, take rates and revenues over a set pétiotedo determine the feasibility
of the project(s) size and options.

Develop financial and operational models dopportgoals and priorities of broadband
expansion.
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U Review anddentify additionalrisks pemetwork modefrom data collected.
U NegotiateBuild-Out/Operational/Financial Models
U Approval by Voters if Necessary

U Implement Network Strategic Plan

Conclusion

The next generation of broadband is hevwission Broadbanddeemshigh speed reliable
broadband a kegomponenfor longterm community succesand this finding has been echoed
in Ellsworth by the communityMany communitiesacross Americare developng a path toa
sustainable robust broadband futbseevaluatinganddetermining a network model which best
suitstheir needs, to includéuilding, owning,and operating a broadband netwdgksworth has
positioned itself agthe heart of Downeast Maine providing professional, recreational, cultural,
and retail services for nearly 60,000 people in the Hancock and Washington County area.
Incorporated into our logo is the slogafBusiness, Leisure, Lib&and these three words ek
volumes to the business opportunities, the businesglly atmosphere, and the quality of life and
place in our community A well thought out broadband plan is a continuatioreEt$wortho s
vision oftoday andhe future.

The next steps outlined this Plan arefor the City to continue theivaluation of the feasibility

of a robust broadband network for all residents and busine§kesguiding principles of
accessibility and affordabilitysed in the workgroup session atheé forum will continue to be
used throughout theecisionmakingprocessOwnership and partnering network models will need
to be decided by evaluating what is in the best interest of the City reg@alpix, OpEX, service
levels, affordability, sustainabilityetc. Infrastructure engineering and a comprehensive Request
for Proposal process will feed financial models to aithie Ci t y ongkind.e ci Si on

As is recommended in this Plan, the City shazddtinue effors of transparent communication
regarding ongoig st at us to theThGi t idty ocsorgasizdaatmdu érats s
communicagdto businesses and residents this broadband effort and have been a key contributor
with opening communication paths to geblic. Communication will be an important facts

the Citybébs broadband project moves along.

The continued growth of internrbised applications will place more need on a sustainable robust
broadband network for all communitidsisworttd s r eal i zati on of this f &
to be proactivén the process, will prove beneficial for the Citylission Broadband believes the

roadmap outlinedc o mbi ned wi prboventommitmént willy réssitin a successful
broadbanduture for the City oEllsworth
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Appendix A: Glossary

3G: The term forthe 3rd generation wireless telecommunications standards usually with network
speeds of less thanl Mbps.

4G: The term for 4th generation wireless telecommunications standards usually with network
speeds greater than 1 Mbps.

5G: The term for emerging 5tlyeneration wireless telecommunications standards usually
associated with network speeds of up to psGdr more.

A

Asymmetrical or AsynchronousBandwidth: A connection in which the maximum transfer rate
is different for download and upload speeds.

Augmented Reality (AR): a technology that superimposes a compgtarerated image on a
user's view of the real world, thus providing a composite view.

B

Backbone A major highspeed transmission line that strategically links smaller -sged
Internet networksicross the globe.

Backhaul: The portion of a broadband network in which the local access or end user point is
linked to the main Internet network.

Bandwidth: The capaity of an internet connection.

Bond: A fixed-income security in which a borrower borrowsoney from an investor for a
specified period of time dixed or variable interest rate.

Broadband: The termbroadband commonly refers to higheed Internet access that is always on
and faster tharaditional dialup access. Broadband includes sevhargh-speed transmission
technologies, such as fiber, wirelesatellite, digital subscriber line and cable. For the Federal
Communications Commission (FCC), broadband capalbddyires consumers to have access to
actual download speeds of at least 258Bnd actual upload speeds ofatt 3 Mbps.

C

CapEx (Capital Expenditures): funds used by a company to acquire, upgrade, and maintain
physical assets such as property, plants, buildings, technology, or equipment. CapEXx is often used
to undertake new pjects or investments by a company.

CBRS (Citizens Broadband Radio Service)CBRS is a band of radifsequency spectrum from
3.5GHz to 3.7GHz that the Federal Communications Commission has designated for sharing
among three tiers of users: incumbent uganiisyity licensees and generally authorized, which is
lightly licensed.
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Appendix A: Glossary (continued)

Central Office;: A t el ecommuni cation company&6s building
attached to equipmettiat connects a consumer to othensumers in that central office or other
centra offices across the globe.

Community Anchor Institutions: Schools, libraries, medical and healthcare providers, public
safety entitiesjnstitutes of higher education and other community support organigéatnarn
provide outreach, accesjuipmentand support services to facilitate greater use of broadband
service by the entire population and local governments.

Community Needs Assessmenfin assessment of the deficiencies that exist in a community that
arepreventing ifrom reaching goals or desired results relating to broadband

Connect Maine: The ConnectMaineAuthority is a public instrumentality of Maine state
government whose mission is to facilitate the universal availability of broadband to all Maine
households and businesses and help them understand the valuable role it can play in enriching their
lives and helping their comunities thrive.

D

Dark Fiber: Fi ber that is in place but not tlweifmdpeuse
s e e Fi lbietr 0) .

Digital Divide: The gap between those of a populace that have accaBesrttableinternet and
other communicationgchnologies and those that have limited or no access.

Digital Equity: Recognizes that digital access and skills are now reqiaredll participation in
many aspects afociety and the economy. Digital Equity links Digital Inclusion to social justice
and highlights that a lack of accemsd/or skills can further isolate individuals and communities
from a broad range of opportues.

Digital Inclusion: Implies that individuals and communities have access to robust broadband
connections; Internetnabled devices that meet their needs; and the skills to explore, create and
collaborate in the digital world.

Digital Literacy: The abilty to leverage current technologies, such as smartphones and laptops,
and Internet access perform research, creatententand interact with the world.

Digital Skills: Any skills related to operating digital devices or taking advantage of digital
resources.

DOCSIS (Data Over Cable System Interface Specification): The international
telecommunications standard faable signaling data and spectrum sharing.

Download speedTh e r ate at which data is transferred

DSL (Digital Subscriber Line): A form of technology that utilizes a twwire copper telephone
line to allow users tsimultaneously connect to and operate the Internet and the telephone network
without disrupting either connection.
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Appendix A: Glossary (continued)

E

EPON: ThelO Gbit/s Ethernet Passive Optical Netwst&andard, better known a8G
EPONallowscomputer networkonnections over telecommunication providgrastructure. The
standard supports two configuratiosgmmetric, operating at 10 Gbit/s data rate in both
directions, andsymmetric, operating at 10 Gbit/s in thevnstrean{provider to customer)
direction and 1 Gbit/s in thepstreandirection. It was ratified as IEEE 802.3av standard in 2009.
EPON is a type ogbpassive optical networkwhich is a pointo-multipoint network using
passivdiber-optic splittersrather than powered devices for faat from hub to customers.

F

Fiber (Also referred to as Fiber Strand): A flexible hairthin glass or plastic strand that is
capable of trasmitting largeamounts of data at highansfer rates as pulses or waves of light.

FTTH or FTTP (Fiber to the Home or Fiber to the Premise):The delivery and connection of
fiber optics directly ta home or building.

Fixed WirelessAccess:The use of wireless devices/systems in connecting iteal focations,
such a®ffices or homes. The connections occur through the air, rather than through fiber, resulting
in a less expensivaternative to a fiber connection.

G

Grant: A legal instrument reflecting a relationship between a government aged@yrecipient.

The main purposef the relationship is to dispense money or resources in order to accomplish a
public purpose. No substantialvolvement is anticipated by the government agency during the
recipientds completion of the activity.

H

HFC (Hybrid Fiber Coax): A communications networtype (typically a cable TV network) that
uses a combination of optical fibers and coaxial cable. The fiber provides thepligth backbone,
and the coax is used to connect end users to the backbone.

Homework Gap: Thehomework gapefers to the difficulty students experience
completinghomeworkwhen they lack internet access at home, compared to those who have
access.

Internet of Things (IoT): Thelnternet of thinggloT) is a system of interrelated computing
devices, mechanical and digital machines, objects, animals or people that are provided with
unigueidentifiers(UIDs) and the ability to transfer data over a network without reguivuman
to-human or humaito-computer interaction.
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Appendix A: Glossary (continued)

Internet Service Provider (ISP)or also referred to as just Service ProviderA company that
provides users (individuals or businesses) with accessni@ection) to thénternet and related
services.

Interconnection: The linking of numerous telecommunications networks to exchange user traffic

LastMile:The technol ogy and process of connecting
local networkprovider.

Lit Fiber: An active fiber optic cable capable of transmitting data.

Local Area Network (LAN): A group of network devices that are on a kggleed connection
and typically within thesame building or location.

LTE (Long Term Evolution): A 4G wireless broadband teublogy that provides speeds up to
100 Mbps downloadnd 30 Mbps upload.

M

Maine School and Library Network (MSLN): TheMaine School and Library Netwogtovides
internetaccess, email, web hosting, and oihégrnetrelated services to almost 108€hoolsand
librariesacross the state Maine.

Middle Mile: The connection between a | ocal net wor k,
the backbone Interneetwork.

N

Network Infrastructure: The hardware and software components of a network that provide
network connectivity andllow the network to function.

@)

Open Access NetworkNetworks that offer wholesale access to network infrastructure or services
provided on faiand reasonable terms with some degree of transparency and nondiscrimination.

OpEx (Operational Expenditures). ongoing cost for running a product, businessystem.

P

Point of PresenceThe particular place or facility where local Internet service providers connect
to other networksDistance from the Point of Presence can affecticeiawailability and pricing.

R

Rights-of-Way (ROW): ROW are legal rights to pass through property owned by another. ROW
is frequently usedo secure access to land for digging trenches, deploying fiber, constructing
towers,and deploying equipment @xisting towers and utility poles.
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Appendix A: Glossary (continued)
S

Service Area: The entire area within which a service provider either offers or intends to offer
broadband service.

Smart City: A community which uses differetypes of electronimternet of things @T) sensors
to collect data and then uses insights gaineah this data collection to manage assets, resources
and services efficiently.

Smart City Functions: Types of features thatldde enabled with Smart City technologies:

9 Traffic Monitoring

Smart Cameras

Parking meters that advertise open parking spaces to drivers

Ability to access and provide structural data to emergency responders
Real time monitoring of air quality, water levels, critical utilities
Autonomous driving

= =4 =4 -4 A

Spectrum: A conceptual tool used to organize and map the physical phenomena of
electromagnetic waves. Thesaves propagate through space at different radio frequencies, and
the set of all possible frequencies is calledeleetromagnetic spectrum.

Symmetic/Synchronous bandwidth: an internet service with the same upload and download
speeds.

T

Take-Rate: the percentage of potential subscribers who are offered a service that actually do
subscribe to the service.

Tax Increment Financing: A public financing method through which future property tax
increases can be divertedstabsidize community development and improvement projects.

Tier 1 Internet Network: A network of Internet providers that form a superhighway that allows
users access to evasther netwok on the Internet.

Tier 2 Internet Network: A network of smaller Internet providers that allow users to reach some
portion of thelnternet but that still purchase IP transit.

Telemedicine: The use of higfspeed, higkcapacity Internet to support lomtistance healthcare
services, patierdnd provider education and enhanced healthcare administration.

Upload speed Theupload speet the rate that data is transferred from the user's computer to the
Internet.
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Appendix A: Glossary (continued)

Vv

Virtual Reality (VR): The computegenerated simulation of a thrdenensional image or
environment that can be interacted with in a seemingly real or physical way by a person using
special electronic equipment, such as a helmet with a screen inside or gledesifitsensors.

VolIP (Voice over Internet Protocol): A technology that allows users to send and receive voice
calls using arinternet connection instead ofraditionalphone line.

w

Wi-Fi (Wireless Fidelity): A technology that uses radio transmissittngnable electronic devices
to connect to avireless local area network (LAN).

WISP: An ISP that provides service through a wireless network
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Appendix B: Broadband Survey Postcard (Front/Back)

City of Ellsworth Broadband Survey

www.surveymonkey.com/r/ELLSWORTH_ BB

ELLSWO
Bu

asiness, Leisure, Life.

Ellsworth Broadband Survey

The City of Ellsworth Broadband Committee has developed a

survey to collect information on residential and commercial

internet connectivity. The data from this confidential survey
will be used to better understand the needs of our community.

Please complete the survey online using the link below
before December 31, 2021:

www.surveymonkey.com/r/ELLSWORTH_BB

Paper copies are available at City Hall and the
Public Library.

The Broadband Committee will also hold a public forum on
November 10, 2021 from 4:00 to 6:00 PM in the Council
Chambers at City Hall to answer questions and hear comment
on potential broadband expansion in the City.

Your input is essential in planning for
potential broadband expansion in Ellsworth.

If you have questions or would like to obtain more information
please call 207-669-6655.
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Appendix B: Online Survey

Link to Online SurveyResults https://www.surveymonkey.com/results/SWBJWW3BR7/

Instructions: Please fill out one survey for each location you are referemneing fou own a
businessplease fill out a separate survey for that location).

ELLSWORTH

Business, Leisure, Lifi

Ellsworth Broadband Survey

Ellsworth Broadband Survey

The City of Ellsworth Broadband Committee has developed and is distributing this survey in order to
collect information on residential and commercial internet connectivity in the City. All names and
addresses will be kept confidential and the data will be summarized to understand the needs of our
community. Your input is essential in planning for potential broadband expansion in the City.

THANK YOU FOR YOUR TIME!

1. Please provide your address including street name and number within the City of Ellsworth.

Address Number

Street Name

* 2. Do you have access to internet service at your household?

Yes

No

Mission Broadband, In@ 2022 City of Ellsworth Municipal Broadband Roadmap Page32| 59


https://www.surveymonkey.com/results/SM-M9JWW3BR7/

Ellsworth Broadband Survey

Ellsworth Broadband Survey

* 3. If you do not have internet access at this location, why not?

Internet service is not available
Internet service is not affordable

Other (please specify)

* 4, Number of K-12 Students at this location?

0 3
1 4
2 5 or more

* 5. Number of potential internet users at this location?

0 3
1 4
2 5 or more
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Ellsworth Broadband Survey

Ellsworth Broadband Survey

* 6. If you had internet access at this location, what functions would you perform over the internet from your
household? (Please select all that apply and press <OK=> when done.)

l:' Telecommuting / Work from home Social Media to include email

l:‘ K-12 Education Research / News Feeds
l:' Post Secondary Education Social Services

l:' Tele-Health / Tele-Medicine Online Banking / Tax Filing / Insurance / Paying Bills

|| small office / Home Office (SOHO) Secure VPN (Virtual Private Network)

oo

l:' Entertainment Job Searching

l:' Shopping { Ordering ltems

Other (please specify)

* 7. What do you believe is a fair monthly price for a reliable 100Mbps internet service?

less than $40 per month
$40 to $59 per month
$60 to $80 per month

over $80 per month

* 8. If a community broadband project were undertaken to provide 100Mbs download speeds for about
$50/mo., would you purchase the service?

Yes

No
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Ellsworth Broadband Survey

Ellsworth Broadband Survey
* 9. Who is your internet service provider?

Spectrum / Charter
Consolidated Communications (CCI)
Cellular Service / Hot Spot
GWI (Fiber Optic)
Satellite (HughesNet or ViaSaf)
RedZone Wireless

| don't know

*10. What do you currently pay for internet service each month? (If your service is bundled with voice or
video, please list only the cost of the internet portion of the service.)

less than $40 per month
$40 to $59 per month
$60 to $80 per month

over $80 per month

* 11. How satisfied are you with your internet service?
Totally Satisfied
Somewhat Satisfied
Somewhat Dissatisfied

Totally Dissatisfied
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Ellsworth Broadband Survey

Ellsworth Broadband Survey

*12. Does your internet service remain stable and reliable when multiple people are using the service at the
same time?

Yes

No

*13. If you are not satisfied with your internet service, why not? (Please check all that apply and press <OK>

when done.)
D Too slow I:' Poor Customer Support
D Unreliable service I:' Too expensive
D Too many outages |:| Mot Applicable

14. Please perform a speed test and enter the results below. A speed test measures the upload and download
speeds of your service. You can run a speed test by going to the following URL in a separate browser and
clicking on the "GO" button: www.speedtest.net

51 to 100 Greater than
lto5Mbps 6o 10 Mbps 11 to 20 Mbps 21 to 30 Mbps 31 to 50 Mbps Mbps 100 Mbps

Download Speed (Mbps)

Upload Speed (Mbps)

15. Is a higher speed plan available from your current provider or another provider but the cost is too high?

Yes

No
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Ellsworth Broadband Survey

Ellsworth Broadband Survey

* 16. What functions do you need to perform over the internet from your household? (Please select all that

apply and press <OK> when done.

Telecommuting / Work from home
K-12 Education

Post Secondary Education
Tele-Health / Tele-Medicine

Small Office / Home Office (SOHO)

Entertainment

DO on o

Shopping / Ordering Items

Other (please specify)

)
L]

OO

Social Media to include email

Research / News Feeds

Social Services

Online Banking / Tax Filing / Insurance / Paying Bills
Secure VPN (Virtual Private Network)

Job Searching
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Ellsworth Broadband Survey

Ellsworth Broadband Survey

* 17. Of the functions listed below, which ones tend to be the most challenging to use with your current

internet service? (Please select all that apply and press <OK=> when done.)
D Telecommuting / Work from home D Social Media to include email
D K-12 Education Research / News Feeds
| | Post Secondary Education Social Services
I:‘ Tele-Health / Tele-Medicine Online Banking / Tax Filing / Insurance / Paying Bills
I:‘ Small Office / Home Office (SOHO) Secure VPN (Virtual Private Network)

D Entertainment Job Searching

odogt

D Shopping / Ordering ltems All functions work.

Other (please specify)

18. How many people use the internet service to work remotely?

0
1
2

3 or more

19. How many K-12 students need to rely on the service for remote education?

0
1
2

3 or more
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Ellsworth Broadband Survey

Ellsworth Broadband Survey

20. How many people use the internet service for telehealth and telemedicine services?
0

1
2

3 or more

* 21. What do you believe is a fair monthly price for a reliable 100Mbps internet service?

less than 540 per month
£40 to $59 per month
$60 to $80 per month

over $80 per month

*22. If a community broadband project were undertaken to provide 100Mbs download speeds for about
$50/mo., would you purchase the service?

Yes

No
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Appendix C: Network Diagrams - Fiber-to-the-Premise Components

Simple Diagram of a Fibe¢o-the-Premise Network
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Appendix C: Network Diagramsi Central Office
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